Introduction
The Little Owl -Athene noctua (Scopoli, 1769) -has a trans-Palearctic distribution (Voous 1960) , and related mostly to the agricultural landscape. In Europe, Little Owls originally have colonized a wide range of habitats with the exception of uplands (>300 m) and woodlands (Exo 1992) . Permanent grasslands which have short vegetation throughout the year, in particular pastures flanked by lines of pollarded trees and parkland with large number of hedgerow trees and old orchards, affording ample nest-holes, provide optimal habitats (Exo 1992) . However, in the past decades there were changes in landscape structures, accompanied by the removal of hedgerows and vegetation patches, land drainage, and removal of old trees, as well as changes in agricultural management, including an increase in soil fertilization and a switch from spring to autumn sowing. In Central Europe a drastic reduction in pastures has occurred, with a majority of grasslands drained and overloaded with nitrogen inputs, as well as sown with competitive nitrogen-responsive grass species. These largescale habitat changes associated with the intensification and mechanization of agriculture have in turn caused a reduction in prey and nest-site availability for the Little Owl (Tucker & Heath 1994) . As a result, the distribution of the species has become fragmented and isolated in many areas and countries and the populations are declining (Schönn 1986 , Juillard 1989 , Exo 1992 , Tucker & Heath 1994 , Šálek & Schröpfer 2008 , Van Nieuwenhuyse et al. 2008 , Grzywaczewski 2009 , Żmihorski et al. 2009 .
The Little Owl is a strictly protected species in Hungary. Traditionally it breeds in the lowlands, but for the above mentioned reasons nowadays it breeds mainly in anthropogenic environments, like on the loft of farmland houses, agricultural buildings and abandoned old houses (Hámori 2016 (Hámori , 2017 . Because of the lack of studies, the size of the Hungarian population is not exactly known (Šálek et al. 2013 ), but it is likely to be higher than the data reported in the literature (Magyar et al. 1998 , Schmidt 1998 , Hadarics & Zalai 2008 . A large part of the population lives on the Great Hungarian Plain, therefore it is very important to collect appropriate data from this area for the effective protection of the species.
The aim of this study was to find out the tendency of the population of the species in Békés county, and to compare two different survey methods.
Material and methods
We investigated the population changes of Little Owl with two different methods in Kevermes village (46° 25′ 12″ N, 21° 10′ 48″ E) and Battonya town (46° 16′ 60″ N, 21° 00′ 60″ E) Kulcsszavak: közúti elütések, állományfelmérés, agrártáj, bagolyalakúak, etnoökológia in Southeastern Hungary (Csanádi-hát region, Békés county) (Figure 1 ). The distance between these two settlements is 20 km.
Population surveys in Kevermes
For estimation of the population size in Kevermes village within the 4,300 hectares administrative area we collected data three times in spring and early summer in 2007 and 2017. The size of the population was estimated with field observations of the individuals, because searching for nests were not possible as the buildings were privately owned. We considered a place as nesting place if we saw and heard the birds on each observation day. These places were shown on a map. We also noted the most likely place of the nest and the type of buildings the species favoured in Kevermes. The estimated territory sizes were calculated in two ways. First, the size of the total area of Kevermes (both the settlement and the outer areas) was divided by the supposed number of nesting pairs. Second, this calculation was also done for the settlement area without the outer areas.
Road-kill surveys in Battonya
Between 1995 and 2017 we carried out road-kill surveys in the entire administrative area of Battonya town (14,577 hectares). The surveys were carried out by bicycle in most cases once a month during the whole year. There are four busy roads in the outer areas of (Csathó & Csathó 2009a ). All of the Little Owls found road-killed were recorded. Estimated date of the collision together with its location along the road was noted for each individual. In most cases photos were also taken of the roadkilled Little Owls (we have digital photos of 54 specimens, 84.38% of the total). To create the database and the figures we used Microsoft Excel 2016.
Local people and the Little Owls
We also collected some ethnoecological data. During our fieldwork in Kevermes and Battonya when we met with people we asked them how do they relate to the Little Owl and what is their opinion about the species. We also noted any problems that people told us about the species.
Results

Population surveys in Kevermes
According to our surveys, in Kevermes 19 pairs nested in 2007, while at least 24 pairs in 2017 (Figure 2-3) . Some of the nesting moved to another site, or disappeared or new ones appeared between the two survey years. These changes were probably due to the fact that many of the buildings that were suitable for nesting in 2007 have collapsed by 2017. The former nesting sites in the outskirts of the village disappeared by 2017, therefore all pairs were located within the area of the village. If we take into consideration the entire administrative area, the average territory size was 226 hectares/pair in 2007, while it was 179 hectares/pair in 2017. However, the estimated territory size calculated for the settlement area only was 26.3 hectares in 2007 and 20.8 hectares in 2017.
Based on our observations and numerous information from local people, the pairs are nesting only on attics and roof structures, often in residential buildings.
Road-kill surveys in Battonya
Between 1995 and 2017 we have collected data on 64 road-kills of Little Owl in the administrative area of Battonya. The number of road-kills showed a clear increase. Only 6 roadkilled Little Owls (9.38% of the total) were found between 1995 and 2009 (Csathó & Csathó 2009a) , whilst this number increased to 58 (90.63%) between 2010 and 2017 (Figure 4) .
The number of road-killed individuals showed remarkable variation within the year. 53 birds (82.81% of the total) were found in summer (from June to August), 6 (9.38%) in spring (from March to May), 4 (6.25%) in autumn (from September to November) and only 1 (1.56%) record in winter (from December to February) ( Figure 5) .
On Kovácsházi road 20 road-killed Little Owls were found (31.25% of the total), on Dombegyházi road 11 individuals (17.19%), on Tornyai road 13 (20.31%) and on Mezőhegyesi road 
Local people and the Little Owls
Based on our ethnoecological experience, the Little Owl is one of the least favoured bird species among the local people in the region. The reason is that the birds are extremely loud at the beginning and end of the breeding season, which has generated many conflicts. Humans are disturbed by this loudness and many are unable to sleep, therefore we expect that many nests are destroyed and several birds are caught and killed. We have no information about shooting. Poisoning (which might be secondary poisoning) occurred only once in Kevermes. The people do not recognize the species correctly, they often think these birds are Tawny Owls (Strix aluco).
Discussion
In the southern part of Békés county, on the Csanádi-hát region the landscape was originally dominated by loess steppes and forest-steppes (Csathó 2009 , Csathó & Csathó 2009b . Relationship between the length of the roads of the outer areas and the number of roadkilled Little Owls (Battonya, 1995-2017) 6. ábra Az egyes külterületi útszakaszok hosszának és az adott útszakaszokon előkerült kuvik-elütések számának összefüggése (Battonya, 1995 (Battonya, -2017 Jakab 2012), but nowadays they have almost disappeared, and agricultural lands predominate. Starting from the 1950s the transformation of the landscape has become more intense: the old tree lines and the remaining forests were cut down gradually, and agricultural production has also changed significantly. The significant decline in animal husbandry, including domestic livestock farming, has only taken place since the 1990s, but now only a small part of the former livestock has remained (Bozó 2017 ). All of these factors together had negative effect on the population of many bird species in the area, however -thanks to its excellent adaptability (Żmihorski et al. 2009 (Żmihorski et al. , Hámori 2017 ) -the population of the Little Owl was not affected. There are no historical data on the species, despite the fact that Bozó (subm.) processed the written sources available from the region from the 18 th century until the middle of the 20 th century. However, recognizing the breeding habits of the species (Schmidt 1998) , the former extensive animal husbandry and extensive farming could have created suitable conditions for the Little Owl. There is only one mention (István Szabó -pers. com.) in Battonya from the middle of the 20 th century, however, the reference to the fact that the species nested in white mulberry tree (Morus alba) holes at that time indicate that not only the feeding but the traditional nesting conditions were also provided. These have now disappeared, but according to our study, since the mid-1990s, the population of the species increased in the area.
There are some studies dealing with population surveys (Finck 1990 , Tomé et al. 2008 , Thorup et al. 2010 , Šálek & Lövy 2012 , Šálek et al. 2013 , breeding habits and feeding analyses of Little Owls (Angelici et al. 1997 , Obuch & Kristín 2004 , Lanszki 2006 , Hámori 2014 , Šálek et al. 2016 , however, only Hernandez (1988) dealt specifically with collecting and analysing species-related road-kill data. During his studies in Spain, he got similar results in the distribution of the collisions within a year, that is, the largest number of road-killed individuals occur in August and July after the fledging of juveniles, while the figures are lower in the rest of the year. In Battonya we also found the most road-kills of Little Owls in the same two months, July and August (Figure 5 ). In our view, similarly to Hernandez (1998) , one of the most dangerous threats of anthropogenic environments in small towns and villages is the collision with vehicles. However, as Hernandez (1998) pointed out, the number of deaths can be confounded by the fact that the corpses of dead birds are much easier to notice on a road than the corpses of e.g. deliberately shot or poisoned birds. We think that the number of birds killed in other ways is much lower, since people do not have time to deal with this, and no one poisons the rodents at the abandoned houses that are the main breeding places for the Little Owls. According to Bankovics and Vadász (2009) 10.5% of recoveries is due to the vehicle collisions, although the sample size is rather small. It is interesting to note that while the nearby road network is an ecological trap for the species (Zabala et al. 2006) , the breeding sites of the Little Owls are usually close to busy roads (Robertson & Hutto 2006) . This can be related primarily to feeding habits because illuminated roads concentrate more insects and mammals in the night. Based on the results of Hámori (2014) , this owl species has a high tolerance spectrum relative to the disturbing factors of asphalted roads and despite the risk factors in the area, they prefer their proximity because of the food. L. Bozó & A. I. Csathó Despite that the number of nesting sites is higher in the town, the 79.68% of the found road-killed Little Owls were in the outer areas of Battonya, probably because the vehicles are traveling at higher speeds in the outer areas than in the town (the maximum speed limit 90 km/h in the outer areas and 50 km/h in the town in Hungary).
During the population surveys in Kevermes in 2007 and 2017, not only the increase of the population, but also the change of nesting location of pairs, and disappearance and new development of nesting sites were observed. Our results highlighted that not the food source, but the availability of breeding sites will be the limiting factors for the local population in the future (see also Hámori et al. 2017) . Compared with the data from 2007, many houses and outbuildings used for nesting formerly collapsed and became unsuitable for nesting by 2017. Adverse demographic changes of the human population (ageing society, moving of young people to the cities or foreign countries, depopulation in the region due to the unfavourable economic situation) have a positive impact on the population of Little Owl, since more properties become abandoned, creating an outstanding opportunity for this species. At present, they can colonise recently abandoned buildings, however, according to our experience, the buildings of the modern agriculture and the new houses are not suitable for the species, so it is possible that there will be a significant decrease in their population in the future.
Based on the literature, this species has wide food spectrum (Angelici et al. 1997 , Hámori 2014 , and sometimes eats plants as well (Lanszki 2006) , so it is not surprising that even the decline in the number of livestock did not cause population declines for Little Owls. However, it should be noted that collapsed, abandoned houses are a good habitat for rodents, so this actually replaces the amount of rodents that are falling due to less animal husbandry. It is also interesting, that in the village there are growing areas of arable lands in the place of abandoned properties, which are very similar to the former farmlands. Sparsely populated streets are likely to be an excellent feeding sites for the Little Owl, and it may well have contributed to the increase in population.
The size of the territories varies seasonally according to Finck (1990) , with the largest area (28.1 ha) in March-April and the smallest (1.6 ha) in July-August, in the fledging periods of the juveniles. Grzywaczewski (2009) had similar results in Poland (9 ha is the smallest, and 27.5 ha is the largest territory). The estimated size of the territories in our study was similar, but we did not have the opportunity to investigate seasonal changes in territory size.
According to our field experiences the Little Owl has large populations not only in Battonya and Kevermes but also in other settlements in the region -e.g. Dombegyház (Csathó -pers. obs.) , Kisdombegyház (Csathó -pers. obs.), Kunágota (Bozó -pers. obs.), Lőkösháza (Bozó -pers. obs.), Nagykamarás (Bozó -pers. obs.), Mezőhegyes (Csathó -pers. obs.), Tótkomlós (Gábor Balogh -pers. com.), Pitvaros (Csathó -pers. obs.) and Csanádalberti (Balogh -pers. com.).
The social judgement of the species is getting worse in the area due to the growth of the population. The background of this is not the 'halálmadár' (it means 'death bird') superstition, but the extraordinary loudness of the species at the beginning and end of the breeding season, which has generated a number of conflicts over the last decade. Unfortunately, it is difficult to avoid such conflicts since the attitude of people is changing very slowly.
